A functionally active heavy chain derived from human high molecular weight urokinase.
Human high molecular weight urokinase, a plasminogen activator, when minimally reduced with 0.01 M 2-mercaptoethanol for 10 h at pH 8.0 and 25 degrees C and then carboxymethylated with sodium iodoacetate, gave two chains, a functionally active heavy chain with about 80% of the original activity and a light chain. These two chains were found to be linked by a single interchain disulfide bond. The functionally active heavy chain can be isolated by an affinity chromatography method with [N alpha-(epsilon-aminocaproyl)-DL-homoarginine hexylester]-Sepharose. The light chain, which has no enzyme activity, is not adsorbed to the affinity matrix, whereas the active heavy chain was adsorbed and subsequently eluted. The active heavy chain was further purified by gel filtration on Sephadex G-100. This preparation was found to be homogeneous by both analytical and sodium dodecyl sulfate-polyacrylamide disc gel electrophoresis. The molecular weight of the active heavy chain was determined to be 33,000 by Sephadex G-100 gel filtration and 31,000 by sodium dodecyl sulfate-polyacrylamide disc gel electrophoresis. Its specific activity, with L-pyroglutamyl-glycyl-L-arginine-p-nitroanilide, was determined to be 208,000 IU/mg of protein. Approximately 87% active sites were found by p-nitrophenyl-p'-guanidino-benzoate titration with a molar activity of 7.41 X 10(9) IU/mmol of active site. The active heavy chain when compared to low molecular weight urokinase has a similar molecular weight, specific activity, and amino acid composition. The NH2-terminal residue found in the active heavy chain was lysine which was the same as that found in low molecular weight urokinase, whereas the NH2-terminal residues found in high molecular weight urokinase were serine and lysine. Serine is the NH2-terminal residue of the light chain of high molecular weight urokinase. The steady state kinetic parameters of activation of human Glu-plasminogen by the active heavy chain were also similar to low molecular weight urokinase, as were the amidase parameters of these enzymes. The Michaelis constants of activation (Kplg) were 2.11 and 2.21 microM, respectively; the catalytic rate constants of activation (kplg) were 51.7 and 44.1 min-1, respectively, with second order rate constants, kplg/Kplg of 24.5 and 20.2 microM-1 min-1, respectively.